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[GROUNDS OFREJECTIONJ 

1. The invention as recited in Claims 1 - 4 and 12 - 22 of the present application 
would have been obvious to those having ordinary skill in the art prior to the filing of the 
application ^d thus this application cannot be patented according to Article 29 
Paragraph 2 ofthe Korean Patent Law, as follows: 

tn„.K ^- *° ^ ""^^"^ of recognizing a dual point user input on a 

touch based user input device, the method including determining on the basis of a first 



position signal and a second position signal if the second user input has its source in a 
simultaneous dual point user input, and generating a third position based on the first 
position signal and the second position signal and using the first and third positions as the 
coordinates of the dual pint user input. 

The invention disclosed in the cited reference (European Patent Application No 
EP 0745953 A2, published on December 4, 1996) relates a coordinate detecting device 
and method and a computer control device using the method. The coordinate detecting 
apparatus is formed using a resistive film, and a part of the resistive film is set as a 
selection area in order to select an input atate. The discrimination means senses a one- 
pomt mput applied by applying pressure onto the outside of the selection area, and dual 
simultaneous inputs at two points, one of which is applied to the selection area and the 
other of which is applied to the resistive film. The retaining means stores the 
coordinates of the first input point. The memory means stores a formula of calculating 
the coordinates of the second input point fi-om the stored coordinates of the first input 
point and the output voltage of the second input point in the resistive film The 
controlling means determines the coordinates of the second input point by using the 
formula if the discrimination means senses the dual simultaneous inputs. 

The operation of "determining on the basis of said first position signal and said 
second position signal, if said second user input has its source in a simultaneous dual 
pomt user input" (Claim 1), corresponds to the discrimination means sensing the dual 
simultaneous inputs based on the selection area (Cited reference). The operation of 
generating a third position based on said first position signal and said second position 
signal (Claim 1), corresponds to the controlling means determining the coordinates of 
the second input point fi-om the coordinates of the first input point and the output voltage 
of the second input point in the resistive film (Cited reference). Although Claim 1 
descnbes the operation of using the first and third positions as the coordinates of said dual 
pint user input, this operation could have been derived from the coordinates of the second 
input point that are determined by the controlling means and the computer controlling 
device having the controlling means, as set forth in the cited reference. Accordingly it 
is deemed that Claim 1 would have been obvious to those of ordinary skill in the art from 
the cited reference. 

2) Claims 2 - 4 referring to the method of Claim 1 define that the third position is 
essentially the same location as the second user input, the operation of determining is 
based on the ^adient between the first position signal and the second position signal and 
an operation of storing the first and third positions is fiirther comprised. ' 

However, the feature, that the third position is essentially the same location as the 

l^ZtTtl ^ f P'^^"* application corresponds to that of cited 

reference that the coordinates of the second input point are the same as those of the 
second input point of the dual simultaneous inputs. The feature, that the operation of 
detennmmg is based on the gradient between the first position signal and tiie second 

~certte1 "^'"r f 1 r -P^"^"* application'corresponds to LT of "ted 
reference that the formula of calculating the coordinates of the second input pint uses a 
vanation in the voltage of the second inn.. p».n. ^» the resistive film. The^tlJ^e of 



Claim 4 of the present application that the operation of storing the first and third positions 
corresponds to that of cited reference that the retaining means stores the first and second 
input points of the dual simultaneous inputs. Accordingly, it is deemed that Claims 2-4 
would have been obvious to those of ordinary skill in the art from the cited reference.. 

3) Claims 12 - 15 are directed to the method defining that the second position is 
set as the new position of an actual single point user input if the second position input 
does not have its source in a dual point user input, wherein the input device is capable of 
only outputting a single input position signal that depends on the actual user input, the 
first position signal is stored, and the second position is dififerent from the first position. 

However, the feature, that the setting of the second position as the new position of 
an actual single point user input if the second position input does not have its source in a 
dual point user input, of Claim 12 of the present application corresponds to that of cited 
reference that if pressure applied to the outside of the selection area is sensed, the 
discrimination means senses it as a one-point input. The feature of Claim 13 of the 
present application that the input device capable of only outputting a single input position 
signal that depends on the actual user input corresponds to that of cited reference that the 
computer confroUing device using the coordinates of a sensed single input. The feature 
of Claim 14 of the present application that the storing of the first position signal 
corresponds to that of cited reference that the storing of the coordinates of the single input 
m the retaimng means. The feature of Claim 15 of the present application that the 
second position is different from the first position corresponds to that of cited reference 
that the coordinates of a single input is dififerent from those of a recent single input that 
was previously stored m the retaining means. Accordingly, it is deemed that Claims 12 
through 15 would have been obvious to those of ordinary skill in the art from the cited 
reference. 

, , ^}^^^ *® invention as forth in Claims 12 -1 5 that refere to Claims 5 - 

1 1 and defines the invention in Claims 5 - 11 has an inventive step. 

4) Claims 1 6 - 1 8 are directed to a software tool or a computer program product 
for carrying out the method of any one of claims 1-15 would have been obvious to those 
of ordinary skill in the art from the cited reference, as described in the above reasons for 
rejection (1) through (3). "=awui lor 

* Please note that the invention as set forth in Claims 19 and 20 that refers to 
iiventLest^" ^""^ ^^^^"^^ invention disclosed in Claims 5 through 11 has an 

« rr..Jl^^^'!?l^^ ^""^ ^1 '^"^^^ ^ ^"^^ '°P"t ^e^i^ including an input, 
d'frerentiator, a first evaluation circuit, a second evaluation circuit, and an 

resSve ^Z.'T ' ^^'r^^^^^^' ^^e differentiator respectively correspond to the 
c^^Zl • ' r retaimng means, and the calculation means that calculates the 
characteristics of a change in the locations of the first and second input points. The fi«? 
cTttl rXtnce AuS « «,n-«pond to the discrimination means'^disclosed in he 
cited reference. Although Claim 19 further includes the output, the output can be 



denved from the coordinates of the second input point that are determined by the 
controlhng means and from the computer controlling device having the controlling means 
Accordmgly, it is deemed that Claim 19 would have been obvious to those of ordinary 
skill in the art from the cited reference. 

6) Claims 21 and 22 are directed to an electronic device including a touch based 
mput device, a processor, and a controller. The touch based input device and the 
controller respectively correspond to a touch panel and the controlling means disclosed in 
the cited reference. Although Claims 21 and 22 further include the processor, the 
processor can be denved from the compute controlling device disclosed in the cited 
reference. Accordingly, it is deemed that Claims 2 1 and 22 would have been obvious to 
those of ordinary skill in the art from the cited reference. 

2. Claims 1 through 18, 22 and 22 of the present application are not in 
condi ion for allowance under Article 42, Paragraph 4 (2) of the Korean Patent Law, for 
the following informalities: 

1 ) In the expression, "forming a second position signal relating to said first input 
and said second input" recited in Claim 1, the second input is described as if it had been 
recited m the preceding claim(s) but is achially firet described. In the expression, 
detenmning on the basis of said first position signal and said second position signal" 
recited m Claim 1, it is unclear as to which object is determined. Accordingly, it is 
deemed that Claim 1 is not clearly recited. 

.1, . ?'}^ *° ^ unclearly recited, and thus, it is deemed 

that they are not clearly recited. 

3) In the expression, "third position is essentially the same location as the said 
second user input at said second position" recited in Claim 2, the expression "is 
essen lally the same location as" does not clearly represent the relationship betweeA the 
ieSted "^^^ 2 is not clearly 

th.f th/^ ^'^'"f f'}^ *° ^^^"^ 2 unclearly recited, and thus, it is deemed 

that they are not clearly recited. ^ , - 

that the^^tTcLly^S^^^^^ "^^"^ ' "•^^ '^^^ '^''^ '^-^ 

ri«,n, ? ^? expression, "boundary area defined by possible input options" recited in 

S A 1 1^. ""'''^^ ^ '"^^"•'^g °f "possible input options" Thus U is 

deemed that Claim 7 is not clearly recited. "puons . nus, it is 



8) Claims 8-18 refer to Claim 8 that is not clearly recited, and thus it is deemed 
that they are not clearly recited. 



9) The "said second position input" recited in Claim 9 is described as if it had been 
recited in the preceding claim(s) but is actually first described. Thus, it is deemed that 
Claim 9 is not clearly recited. 

1 0) Claims 10-18 refer to Claim 9 that is not clearly recited, and thus it is deemed 
that they are not clearly recited. 

11) The "actual user input" recited in Claim 13 is described as if it had been 
recited m the preceding claim(s) but is actually first described. Thus, it is deemed that 
Claim 13 is not clearly recited. 

12) Claims 14-18 refer to Claim 13 that is not clearly recited, and thus it is 
deemed that they are not clearly recited. 

13) Claim 16 is directed to a software tool but it is unclear as to whether the 
software tool corresponds to an object or a method. That is, the category of the 
invention recited in Claim 16 is unclear. Thus, it is deemed that Claim 16 is not clearly 



. il I 1 7 and 1 8 are directed to a computer program product but it is unclear 

as to whether the computer program product corresponds to an object or a method That 
IS, the category of the invention recited in Claims 17 and 18 are unclear. Thus, it is 
deemed that Claims 1 7 and 1 8 are not clearly recited. 

15) Claim 20 defines an input but Claim 19 to which Claim 20 refers also 
describes an input and thus, the relationship between "the input" recited in Claim 19 and 
the input recited in Claim 20 is not clear. Accordingly, it is deemed that Claim 20 is 
not clearly recited. 

th^ ' '^I'^"^^'? ,**f ^^^t^^ in C'aim 22 is described as if it had been recited in 
wLX-SIh H^^'i ^"J actually first described. Therefore, since it is unclear as to 
what the said device' refers to, it is deemed that Claim 22 is not clearly recited. 

rnnHi.-^" f i?'^'"'^ 4, 5, 7, 9 and 11 - 18 of the presem application are not in 
condition for allowance under Article 42, Paragraph 5 of the Korean Patent Law and 
Article 5, Paragraph 6 of the Enforcement Degree of the same law, as follows: 

Clfms4, 5, 7, 9 and 11 - 18 are multiple dependent claims referring to other 
multiple dependent claims, and therefore do not clearly describe the inventi^ 
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(54) Coordinate detecting device, method therefor and computer control device 



(57) In the coordinate detection ol resistive film sys- 
tem, detection of the coordinates of simultaneously des- 
ignated two points Is made possftrfe. On a touch panel 
composed of two conductive films, whether input is 
made in a point or simultaneously at two points is 
judged by a cunrent monrtor. Simultaneous inputs at two 
points deaease the apparent resistance of the conduc- 
tive film, and can be detected by an increase in the cur- 
rent. If the input of a point is Wentrfied. the coordinate 
data of the input point are retained as latest coordinate 



data in a RAM. If simultaneous inputs at two points are 
identified, coordinate data are obtained from the coordi- 
nate data retained In the RAM and from the potentials in 
the X and y directions, obtained from two conductive 
films constituting a touch panel, through anpWiers. and 
are outputted. together with the cooidinate data 
retained in the RAM. as the coordinate data of the two 
points. 




Prtnwd by Rank x»roK (UK) BusImm 6«rvioM 

2.13.6/3.4 



EP 0 745 953 A2 



ends thereof and adapted to determine the axwdinate 
of a position entered by pressure on said resistive f ifms 
from the output potentiaf of the resistive fifms in 
response to the input state, comprising a selection area 
set in a part of the resistive films for selecting the input 5 
state; discrimination means for discriminating a one- 
point input state m which a point Is entered ty pressure 
outside the selection area on the resistive films and a 
two-point simultaneous Input state in wWch. while a first 
point is entered in the selection area, a second point is w 
entered in succession on the resistive fims; storage 
means for storing the coordinate of the first point; mem- 
ory means storing a calculation fannufa tor deriving the 
coordinate of the second point, based on the coonJinate 
positions of the first and second points at the entry of 15 
the second point, the output potentiai of the resistive 
films at the entry of the second point and the coordinate 
stored in the storage means; and control means for 
determining the coordinate of the second point from the 
output potential of the resistive frfms based on the calcu- 20 
lation formula, when the two-point simultaneous input 
state is identified by the discrinvnation means. 

According to another aspect of the invention, there 
is provided a coordinate input device wherein the con- 
trol means Is adapted, in case the two-point simultane- 25 
ous input state is Identified by the discrimination means, 
to effect an inversion control on the dw-ection of the volt- 
ages applied to the resistive f flms according to the coor- 
dinate stored In the storage means, and then to 
determine the coordinate of the second point from the 30 
output poterrtial of the resistive films based on tiie calcu- 
lation formula. 

According to an embodiment of tfie present inven- 
tion, there is provided a coordinate detecting device 
provided with a panel composed of two conductive 35 
films, comprising: 

discrimination means for discriminating whether 
two points are simultaneously depressed on the 
panel; 

retaining means adapted, in case the discrimination 
means identifies the d^essfon of a point on the 
panel, to the coordinate of ttie depressed position 
as latest coordinate data; 

obtaining means adapted, in case the discrimina- 4S 
tion means identifies ttie simultaneous depression 
of two points on the panel, to obtain coordinate data 
based on the coordinate data retained In the retain- 
ing means and potentials in the x and y directions 
obtained from the conductive films: and so 
output means for releasing the coordinate data 
retained In the retaining means and the cooixfinate 
data obtained by the obtaining means as the coor- 
diriate data of the simultaneously depressed two 
points. gg 

fn the above-mentioned configuratioa the latest 
coordinate data, in case a point is entered on tt^e panel 
composed of two corxiuctive films, is retained by the 



retaining means. If the simUtaneous depressions of two 
points are discriminated on the panel, the coordinate 
data are obtained, based on the coordinate data 
retained in the retaining means and the potentials in the 
X and y directions respectively obtained from ttie two 
conductive Urns, The coordinate data thus obtained and 
the coordinate data retained in the retaining means are 
released as ttie coordinate data of the sinvltaneously 
entered two points. 

BRIEF DESCRIPTIOM OF T HE DRAWIMn5f 

Rg. 1 is a block diagram showing ttie configuration 
of a coordinate detecting device emlxxfying the 
present invention; 

Fig. 2 is a view showing the potential distribution on 
a conductive f Km; 

Fig. 3 is a view showing the configuration of a touch 
panel of ttie above-mentioned emlxxiiment; 
Rg. 4 is an equivalent circuit diagram showing a 
state of depression of an arbitrary position on ttie 
touch panel; 

Rg. 5 which is conprised of Rgs. 5A and 58. is a 
ftow chart showing ttie sequence of a coordinate 
detecting process in ttie above-mentfoned embodi- 
ment; 

Rg. 6 is a flow chart showing ttie sequence of a 
coordinate obtaining process in a two-point input 
mode; 

Rg. 7 is a view showing iso-potential Hnes on ttie 
film at the input of two points; 
Rgs. 8A and 8B are charts showing ttie potential 
output of actual films; 

Rgs. 9A and 98 are charts showing the potential 
outputs of the X-axis and y soas films in case ttie 
coordinate data (xl , y 1 ) of a first point are (0. 1 , 0. 1 } 
(with coordinates in normalized values): 
Rgs. 10A and IOB are charts showing ttie potential 
outputs of the X-axis and y-axis films in case ttie 
cooncfinate data (x 1 . y 1 ) of a first point are (0.9, 0.9) ; 
Rg. 11 is a flow chart sfiowing ttie coordinate cafou- 
lating process in a two-point input nrxxle in a second 
embodiment: 

Rg. 12 is a block diagram show&ig the configuration 
of a coordinate detecting device in a third emtxxfi- 
ment; 

Rgs. 13A and 138 are views showing the configu- 
ration of a control program in the atxsve-merrtioned 
emtxxfiment; 

Rg. 14 is a schematic block diagram of a fourth 
emtxxfiment; 

Rg. 15 is a schematic view of a touch panel 8; 
Rg- 16 is a flow chart showing ttie function of ttie 
fourth embodiment; 

Rg. 1 7 is a flow chart showing ttie function in a two- 
point Input coordinate calculation mode; and 
Rg. 18 is a schematic block diagram of a sixth 
embodiment. 
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ing apparatus, such as a host oonputer. to which the 
coordinate input device is connected. In the latter case, 
the coordnate detection of the present embodiment 
may t)e reafized by supplying the inlbrmation process- 
ing apparatus with the control programs, fior realizing 
the control of the Wlowing flow charts, from a memory 
medium such as a floppy disk or a hard disk. 

Fig. 2 shows the potential drstrilxilion on a conduc- 
tive film, wherein iso-potential lines are aligned with 
equal distances on the film, as shown in Fig. 2. When a 
point is depressed for example wHh a finger, the output 
potential varies according to the position In the vertical 
direction in Fig. 2. Thus, a same output potential is 
obtained for a same horizontal position. 

In the following there will be explained the operation 
of otrtaining the coordinate in the oneiX)int input nxxie 
and in the two-point input mode. 

F«g. 3 is a schematic view of the configuration of the 
touch panel in the present embodiment, and Rg. 4 is an 
equivalent circuit diagram when an arbitrary position is 
depressed on the touch panel. 

Each of the two conductive fBms constituting the 
touch panel 9 has a uniform distribution of the resist- 
ance, and Fig. 3 shows a state of applying a voltage in 
the transversal direction of the panel and obtaining the 
output from the opposed film (lower film) for voltage 
application In the vertical direction. In case only one 
point B is depressed, the output voltage Ex is repre- 
sented by: 



x1 «(Ex/Eo)xl_Xo 



(1) 



wherein Lxq is the lateral length of the panel. Eq fe the 
voltage, and x1 is the distance between the 
depressed position and the reference plane (shortest 
distance to the ground electrode). In case oneiwint 
input, the lateral position or x-coordinate can be directly 
detected from the equation (1). "Rie y-coordinate can be 
detected similarly, by switching the voltage application 
to the panel through the panel terminal switch 7. so as 
to apply a voltage to the lower film and obtaining the out- 
put potential from the Mpper film. The coordinate values 
can tlxjs be obtained by effecting the voltage application 
to the films in succession and detecting the output 
potential in succession from the other film. The voltage 
applied to the panel may be an AC or a DC voltage, and 
the detection may also be made with the cun-ent division 
ratio, instead of the potential. 

In case of two^Mint inputs, with simultaneous 
depressions at points A and B as shown in Fig. 4, ttie 
cun-ent therebetween flows in two paths along the upper 
and lower films. If the contact resistance between the 
two films at the contact points becomes negligibly small 
by the sufficient depressing pressure, tfie resistance 
between the points A and B becomes about half, in i 
comparison with tfie resistance in the undepressed 
state. Consequentiy the current on the films Increases 
by the depression of the second point. For example, if 
the points A and B are respectivety positioned at the 
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left- and right-hand ends in Ffg. 4. the cuaent is approx- 
imately doubled. Thus the inputs at two separate points 
can be Identified from the increase in current, by moni- 
toring the current in the fOm. Stated differently, tfie 
f simultaneous inputs at two points can be detected by 
defecting an increase in ttie cun-ent. resulting from t%vo- 
point contacts. In ttie x or y film. 

In the following there will be explained, with refer- 
ence flow charts in Figs. 5A to 6, the sequence of coor- 
0 dinate calculation by the control drcuif 1. The flow 
charts in Figs. 5A and 5B show the sequence of coofdi- 
nate detection in ttie present embodiment. v»rfille that in 
Fig. 6 shows the sequence of coordinate obtaining in 
the two-point input mode, 
f At first in the touch input discrimination mode, the 
panel terminal switch 7 Is so switched as to discriminale 
the presence or absence of a tough input (steps Si 1. 
812). If the touch input is identified as present there is 
discriminated whether inputs at two points have been 
made (step SI 3). In this operation, the resistances of 
tfie two films of the touch panel are respectively 
detected by the output of tfie current monitor 8. and tfie 
inputs (contacts) at two points are identified if the resist- 
arKe is lowered. 

If ttie discrtmination in tfie step S13 identifies an 
input at a point, tfie sequence proceeds from a step SI 4 
to a step S15 for detecting tfie x coordinate. The output 
potential in tfie x direction is obtained swvitching tfie 
panel terminal swvltch 7. tfien amplified by the amplifier 
4a through the panel signal switch 5 and is subjected to 
A/D conversion by ttie A/D converter 3. After ttie A/D 
conversion, ttie sequence proceeds from a step 816 to 
a step SI 7 wherein the comrol circuit 1 receives ttie out- 
put potential for tfie x coordinate fri ttie form of digital 
data. The control circuit 1 calculates ttie x cooidinate. 
based on ttius received data. The y ix»fdinate is proc- 
essed in a similar manner as ttie x coofdinate (steps 
818 - 820). 

Then a step 821 again discriminates tfie presence 
or ab&ence of the touch input, in order to judge whettier 
tfie touch input has been terminated in ttie course of 
execution of ttie ooorcfinate detection explained above. 
If ttie touch Input is no tonger present (i e.. if tfie touch 
Input has been terminated in the course of execution), 
ttie obtained coordrnate data are considered unreliable 
and discarded (step S24). On ttie otfier hand, if the 
touch input still continues, the sequence proceeds to a 
step 823 to renew the coordinate data of a point in tfie 
RAM 1c and to release thus renewed coordinate data. 
In tfiis manner a cycle of coordinate sanpling flow is 
completed. The coordinate data of a latest point are 
always stored in tfie RAM 1c and are utilized in tfie two- 
point Biput mode to be explained later. 

On tfie otfier hand, if ttie step 814 idemifies inputs 
at two potfUs in the two-point 'ttxpxti discrimination mode, 
ttie sequence proceeds to a step 825 for executing a 
two-point coordinates calculation process which wfll be 
explained witti reference to tfie f tow chart in Fig. 6. 
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coordinate data (x2. y2) deterrrtned by the calculation 
and the coordinate data (x1 , y1) used In the caJculation. 

As explained in the foregoing, the cateulation in the 
two-point input nxKJe is executed by the x-potential 
(Ex2) and the y-potentiai (Ey2) at the depression of the 
second point and the coordinate value (x1, y1) entered 
at the tmmediatefy preceding one<point input 

The foregoing operation will be e^qslatned with refer- 
ence to the fkMv chart in Rg. 6, When two-point Inputs 
are identified, a step S31 detects the potential of the x- 
axis film. The detected potential is supplied through the 
panel signal switch 5 and the amplifier 3a to the A/D 
converter 3. and is released as the x-potentiaJ (Ex2) 
(steps S32 - S34). Then a step S3S detects the potential 
of the y-axis film. The detected potential is supplied 
through the panel signal switch 5 and the anplif ier 4b to 
the A/D converter 3. and is released as the y-potential 
(Ey2) (steps S36 - S38). 

A step S39 reads the coordinate data (x1. yi) of a 
point stored in the RAM 1c. Then a step S40 executes 
the calculation according to the equations (4) arxi (5). 
utilizing thus obtained x-potential Ex2. y-potential Ey2 
arxl the coordinate data (x1, y1). thereby determining 
the coordinate of the second point 

Then the sequence proceeds to the step S26 in Fig. 
5A. A process of evaluating the validity of the coordinate 
according to whether the touch input continues and dis- 
regarding the coordinate if the touch input no longer 
continues (steps S26 - S28) is same as in the one-point 
input mode. If the coordinate data of the two points 
obtained in the foregoing sequence are effective, they 
are released in a step S29. 

As explained in the foregoing, the present embodi- 
ment provides a coordinate Input device enabling the 
inputs of two points, nvith the same touch panel 9 as in 
the prior art 



[Embodiment 2] 

Rgs. 9A and 9B show the output potentials of the x- 
and y^is films in case the coordinate data (x1. y1) of 
the first point are (0.1. 0.1) (in normalized values). 
These output potentials are not much different from the 
case where the coordinate data of the first point are 
(0.5. 0.5) shown in Figs. 8A and 8B, and such limited 
change in the output potentials gives rise to a lowered 
resolving power in the calculation of the coordinate data 
(x2. y2). Such loss in the resolving power is not critical if 
the virtual keyboard extends over the entire area of the 
touch panel, but t)ecomes a problem if the touch panel 
becomes larger and the virtual keyboard is Ibrmed in a 
part thereof. 

Also Pigs. 10A and 10B show the output potentials 
of the X- and y-axis films In case the coordinate data (xl . 
y1) of the first point are (0.9. 0.9). These charts indicate 
that a sufficient output range, or a high resolving power, 
can be obtained. 

The diff^once between Figs. 9A. 98 and 10A. 108 
is the change of the coordinate data of the first point 



from (0.1. 0.1) to (0.9. 0.9). It is to be noted, however, 
that the coordinate value on the charts varies according 
to the direction of the applied voltage Eq. More specifi- 
cally, by inverting the directton of Eq. xl « 0.1 becomes 
5 xl - 0.9. It wiU therefore be understood that two-point 
inputs with a high resolving power is made possible by 
inverting the directkxi of the applied voltage, according 
to the coordinate data of the first point. 

As explained in the toregoing. it is possible, in the 
w inputs of two points, to improve the resolving power by 
varying the direction of the applied voltage. t>ased on 
the coordinate data of the first input point and such var- 
iation in the applied direction can be realized by €Klding 
a connection form for switching the direction of the 
IS applied voltage to the panel terminal switch 7 and by 
executing a control sequence as shown in Fig. 1 1. 

Fig. 11 is a f tow chart showing the coordinate cateu- 
lation sequence in the two^wint input mode m the sec- 
ond embodiment Immediately before the step S31. 
20 there is executed, as shown in Fig. li. a process of 
switching the direction of the applied voltage according 
to the coordinate data of the first point. A step S4l dis- 
CTiminates whether each of the coordinate data (xl . yl). 
stored in the RAM 1c exceeds 0.4, and. if not. the 
25 sequence proceeds to a step S42 to invert ttie direction 
of application of the voltage to the film, by controlling the 
panel terminal switch 7. The panel terminal switch 7. 
realizing such control, can be easily formed with an 
electronk; switch, such as of FET In case the direction 
30 of the applied voltage is inverted, the original point of 
the coordinate obtained in the step S40 (Fig. 6) is var- 
ied. Therefore, a process of coordinate conversfon is 
executed after the coordinate cateUation (steps S43 
S44). 

3S As explained in the foregoing, the second emtxxli- 
ment provides a satisfactory resolving power In the two- 
point input mode, in any portion of the touch panel, by 
switching the direction of the applied voltage. 

40 [Embodiments] 



Fig. 12 is a block diagram of a coordinate input 
device in a third embodiment The improvement in the 
resolving power of the output potential may be realized. 
45 instead of the switching of the direction of the applied 
voltage In the foregoing second embodiment, also by 
optimizing the detection range. 

More spedffoally. an output as shown in Rgs. 9A 
and 98 can well be anticipated firom the coordinate data 
so of the first point stored in the menrx>ry. In such case, the 
resolving power of the detection can be maximized by 
matching such output range with tiie input range of the 
A/D converter 3. For this purpose, as shown in Fig. 12. 
there are provided sBce drcuits 10a, 10b for eliminating 
55 the DC component below the minimum output I evel. arxJ 
variable-gain amplrfierB 1 la. 1 lb are given such maxi- 
mum gains as not to saturate at the maximum output 
level, for processing the outputs of the touch panel 9. 
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is generated when a depressing operation takes place 
on the touch panet 8. 

The memory 9 stores calculation formulas for cal- 
culatino the coordinate of the second poffit in a two- 
point mode to be expTained later. 5 

The controi circuft 1 has two input modes tor the 
coordinate calcutatioa i.e.. a oneijoint input mode tor 
the entry of a point only, and a two-point input mode for 
the simultaneous entry of two points. 

Also the control circuit 1 aitjitiarily defines an area. 10 
required lor the sef eclion of the two modes, on the touch 
panel 8. and shifts to the iwo-point input mode onfy in 
case a coordinate input is made in a predetermined 
area in the one-point input mode and executes the cal- 
culation in the two-point input mode until the absence of is 
the touch input is identified next time. 

Furthermore, the control circuit 1 is provided 
therein with a one-point coorcfinate memory serving as 
storage means, and the data retained in this oneiX)int 
coordinate memory are not renewed at the two-point 20 
inputs IXJt only in case of the one-point input. 

Furthermore the control circuit 1 is provided with a 
touch input discrimination mode, tor discriminating the 
presence or absence of the touch on the touch panel 8. 
and is adapted to control the panel mode oontrolter 6 25 
through the I/O interlace 2 to control various units and to 
execute the coordinate detecting procedure in response 
to a touch input. 

The coordinate detecting procedure is executed by 
the switching of the panel terminal switch 7 by the con- 30 
trol circuit 1 through the panel mode controller 6. where- 
upon the output potential of the touch panel 8 is 
selected by the panel signal switch 5, then airplif ied by 
the amplifiers 4 and converted into cfig/tal data by tfie 
M> converter 3. The above-mentioned coordinate 35 
detecting procedure is executed for each of x-axis and 
y-axis. 

The converted digital data, obtained in this coordi- 
nate detecting procedure, are used for the cooittinate 
calculation in ttie control drcuit 1. according to different 40 
calculation fomiulas depending on the aforementioned 
one-point input mode or two-point input mode, as will be 
explained later with reference to flow charts. 

Now the metiiod of otjtaining the output will be 
explained with reference to Rgs. 4 and 7. 45 

Referring to Fig. 4. if only one point B is depressed, 
the output potential Ex is given by: 



xl -(Ex/Eo)xUo 



(1) 



wherein Lxq is the lateral length of the panel, Eq is the 
applied voltage, and xl is the distance between the 
depressed position and the reference plane p.e.. short- 
est distance to the ground electrode 21a). In case of the 
oneiX)lnt irput. the lateral position or the x-coordinate 
can thus be directiy detected from the equation (1). The 
y-ooordinate can be detected in a similar manner, by 
switching the voltage applied to the panel in such a 
manner that the voltage is applied to the y«is f Um 20b 



and the output potential is taken out from the x-axts film 
20a. The voltage appfied to the panel may be an AC or 
DC voltage, and the detection may also be made witfi 
the cun-ent division ratio, instead of ttie potential. 

In the two-point input mode, ttie coordinate data of 
an immediately previously entered point are used 
because the coordinate input device of the present 
embocfiment is anticpated to be used as a virtual key- 
board. In the use as such keytoard. the operations of 
depressing two points (two keys) cannot take place 
strictiy simultaneously. In such operation, it is custom- 
ary to at first depress the "shift" key and to depress an 
a^abet key while the "shir key is kept depressed, or 
to at first depress the "ctrr key and then to depress 
another key while ttie "Ctrl" key is kept depressed, and. 
also in consideration of tfie normal finger operatton. it is 
natural to at first keep a key depressed and to depress 
another key. Consequentfy, in the detection of inputs at 
two points, an Irput point remains fixed and the other 
iriput point is detected as unknown input data. Stated 
differentiy. tfie present embocfiment utilizes a fact tfiat 
two points are not entered at tfie strictiy same time. 

Also even after shifting to tfie two-point coordinate 
calculation mode, ttie obtained output potential remains 
unchanged if the second point is ncA entered. In such 
case, tfiere may be selected eitiier to release two same 
coordinates or only one coordinate, according to tfie 
conditions of use. 

In tfie following tfiere wll be explained tfie change 
in tfie output potential at the entry of the second point, in 
tfie configuration shown in Fig. 15, In case of two-point 
inputs, witfi simultaneous depressions at points A and B 
as shown in Rg. 4. tfie current therebetween flows in 
two paths along ttie upper and lower conductive films 
20. If ttie contact resistance between ttie two films at tfie 
contact points becomes negtigiWy small by ttie suflident 
depressing pressure, ttie resistance between ttie points 
A and B becomes about half, in comparison witfi tfie 
resistance in tfie undepressed state. 

Fig. 7 shows the iso^ential lines on ttie film sur- 
face at the two-point inputs. In such state, as shown in 
Fig, 7. ttie isoi30tential lines are no longer parallel 
straight bnes. Between ttie two contact points, ttie iso- 
potential lines are spaced wider, as ttie res/stance 
between the two points is lowered. As tfie resistance 
between tfie points A and B is approximately halved, tfie 
potential Ea at tfie point A is given by: 

Ea - (Ax/2 + x1)/(Uo - Ax/2) x Eq (2) 

Simflarty ttie potential Eb at ttie point B is given by: 

Eb-x1/(Uo-Ax/2)xEo (3) 

55 Thus ttie output potentials of the x-axis film 20a and tfie 
y-axis film 20b are not proportional to ttie respective 
coordinates. 

In ttie foltowing ttiere will be explained the mettxxJ 
of catoulating tfie coordinate of the second point from 
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At first, vvhen the potential of the x-axis film is 
detected (S15). the A/D corverter 3 starts the A/D con- 
version (SI 6). 

Then there is discriminated whether the A/0 con- 
version has been completed (Si 7). and. if not, the A/0 
conversion is continued. Ixit. if conpleted. the con- 
verted data are supplied to the control drcuit 1 through 
the I/O interface 2 (SI 8). 

When the output of the x-coordinate Is conpleted. 
the potential of the jr-axis film is detected (Si 9), and the 
A/D conversion for calculating the y-coordlnate is 
started (820). Then there is discriminated wvhether the 
A/D conversion has been completed (S21). and. if not. 
the A/D conversion is continued. Ixrt. if conpleted. the 
converted data are supplied to the control drcurt 1 
through the I/O interface 2 (S22). Subsequently the 
immediately previously sampled coordinate data of a 
oneiX)int input are loaded from the one-point coordi- 
nate manory (S23). The control drcuit 1 calculates the 
coordinate of the second point utilizing the above-men- 
tioned data as one of the data used in the twoix>int 
inputs (S24), When the calculation is conpleted. the 
presence of the touch input is discriminated as in the 
one-point input mode (S25), and. in the presence of a 
touch input, the sequence of Fig. 1 7 is repeated until the 
touch input is terminated. 

On the other hand, if the touch input is no longer 
present Qi the touch input has been terminated in the 
course of execution), the obtained data are considered 
unreliable and discarded (S27). Tlius the sub routine of 
the tM«>point coordinate calculation is temiinated. 

As explained in ttie foregoing, the present embodi- 
ment provides a coordinate input device enabling entry 
of two points with a simple configuration and with a 
touch panel same as in the prior art as the cooidinate 
data (X and y oooidinates) of the second point In the 
two-point irputs can be determined by calculation 
based on the output potential data of the two conductive 
films 20. 

As the coordinate input device of the present 
embodiment enables input of two points with a sinple 
configuration, particutarfy without any change in the 
touch panel, there can be realized a virtual keytxsard 
enabling the input operations same as ttiose in the ordi- 
nary keyboard, when tiie present device is applied to an 
information processing apparatus utifizing a virtual key- 
board. 



TTie cofTtrol circuit 1 is so constructed as to effect a 
coordinate conversion process after the coordinate cal- 
culation process, since the original point of the coordi- 
nate, obtained in the calculation, varies by the s¥vitching 
5 operation of ttie panel terminal switch 7. 

In the following there will be explained the manner 
of switching of the panel terminal switch 7 according to 
the value in tfie one-point coordinate memory 

Rgs. 9A ana 9B show the output potential in case 
10 the coordinate data (x1 . y1 ) are (0. 1 . 0.1) Qn normalized 
values), respectively in the x- and y-directions. 

These output potentiate are not much different from 
the case shown in Rgs. 8A and 8B. and such limited 
change in the output poterttiaJs gives rise to a lowered 
15 resolving power In the calculation of the coorcfinate data 
(x2. y2). Such toss in the resolving power is not critical If 
the virtual keytxjard extends over the entire area of the 
touch panel, but becomes a protTlem if the touch panel 
becomes larger and the virtual keyboard is formed in a 
20 pert thereof. 

Also Rgs. IDA and 10B show the output potentials 
of the X- and y-axis films in case the coordinate data (x1. 
yl) are (0.9. 0.9). respectively in the x- and y-directions. 
These charts indicates that a larger output range, or a 
25 higher resolving power, can be obtained in conparison 
with tiie case (x1. yi) . (0.1, 0.1). 

It is to be noted, however, that the coordinate value 
on the chart varies according to the direction of ttie 
applied voltage Eq. More spectfk^tly. by inverting the 
30 direction of Eq. x1 = 0. 1 becomes x1 = 0.9. Therefore, if 
ttie coordinate (x1. yl) has a value deteriorating the 
resolving power in ttie cateulation of (x2. y2). such as 
(x1. yl) = (0.1. 0.1). tfie panel terminal switch 7 can be 
shifted to obtain a suffidem output range. 
35 Thus ttie above-explained configuration enables 
two-point Inputs with a sufficient resolving power, by 
shifting the panel terminal switch 7 to invert ttie direction 
of ttie applied voltage according to ttie value of the one- 
point coordinate memory. 

40 

(Embodiment 6] 



(Embodiment Si 

In the following ttiere win be explained a fifth 
emtKxiiment of ttie present invention, which is identical 
witti the fbregoing fburtfi embodiment except for the 
panel terminai switch 7 and ttie control circuit 1. 

The panel terminal switch 7 is so constructed, eas- 
ily witti an electronic switch such as of FET, that ttie 
switching operation varies according to the value in ttie 
one-point coordinate memory. 



In ttie fbltowing ttiere wilt be explained a sixth 
embodiment of the present inventioa of which block 
45 diagram is shown in Rg. 18. 

The device of ttie present embodiment Is provided, 
in addition to ttie configuration of the foregoing fourth 
embocfiment. witti slicing circuits 10a. 10b lor eliminat- 
ing a OC component not reaching ttie minimum output 
so level of ttie touch panel 8. and variable-gain anptrHers 
1 la. 1 lb instead of the anpliliers 4a. 4bi 

The device of the present embodiment employs, for 
inproving ttie resoMng power of ttie output potential, a 
mettiod of optimizing the detection range, instead of ttie 
55 method of inverting ttie applied voltage in ttie foregoing 
f iftti embodiment. 

An output range as shown in Rg. 16 can be antid- 
pated from the value of the one-point coordinate mem- 
ory. Consequentfy ttie enployed mettiod utilizes a f^ct 
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5. A coordinate detecting device according to daim 4, 
wherein said varying means indudes slidng means 
for eliminating an unnecessary output potential 
level based on the ranges of the potentials In the x 
and y directions, obtained from said conductive 5 
films. 

6. A coordinate detecting method utilizing a panel 
composed of two conductive films, comprising: 

to 

a discrimination step for discriminating whether 
two points are simultaneously depressed on 
said panel: 

a retaining means adapted, in case said dis- 
criminatton step identifies that a point is is 
depressed on said panel, to retain the coordi- 
nate of said depressed position as latest coor- 
dinate data: 

an obtaining step adapted, in case said dis- 
crimination step identifies that two points are 20 
simultaneously depressed on said panel, to 
obtain coordinate data based on the coordinate 
data retained by said retaining step and poten- 
tials in the x and y directions obtained from said 
corxJuctive films; and 2s 
an output step for outputtng the coordinate 
data retained by said retaining step and the 
coordinate data obtained by said obtaining step 
as the coordinate data of the simuftanaously 
depressed two points. 30 

7. A coordinate detecting method according Id claim 
6. wherein said disaimination step is adapted to 
discriminate whether two points are simultaneously 
depressed on said panel, based on a decrease in 55 
the resistance of at least either of said two conduc- 
tive films. 

8. A coordinate detecting device according to daim 6, 
wherein said obtaining step includes: 40 



a varying step adapted, in case said discrimi- 
nation means identifies that two points are 
simultaneously depressed on said panel, io 
vary an anplH ication range for the potentials in 
the X and y directions, obtained from said con- 
ductive films. 

1 0. A coordinate detecting device according to claim 9. 
wherein said varying step includes a slidng step for 
eliminating an unnecessary output potential level 
iMsed on the ranges of the potentials in the x direc- 
tions, obtained from said conductive films. 

11. A computer controlfing device for controHing a com- 
puter by reading a predetermined program from a 
memory medium, wherein said memory medium 
includes: 

a process code of a discrimination step tor dis- 
criminating whether two points are simultane- 
ously depressed on a panel composed of two 
conductive films; 

a process code of a retaining step adapted, in 
case said cfiscrimination step identifies that a 
point is depressed on said panel, to retain the 
coordinate of said depressed position as latest 
coordinate data; 

a process code of an obtaining step adapted, in 
case said discrimination step identifies that tvvo 
points are simultaneously depressed on said 
panel, to obtain coordinate data based on the 
coorcfinate data retained by said retaining step 
and potentials In the x and y directions 
obtained from said conductive films; and 
a process code of an output step for outputting 
the coordinate data retained by said retaining 
step and the coordinate data obtained by said 
obtaining step as the coordinate data of the 
simultaneously depressed two points. 



a switch step for switching the direction of 
application of a voltage to said corxtuctive 
films, tjased on the coordinate data retained In 
said retaining step; 

a calculation step for calculating the coordinate 
data based on the coordinate data retained in 
said retaining step arxl the potentials in the x 
and y directions obtained from said conductive 
films; and 

a conversion step for converting the coordinate 
data, calculated by said calculation step, based 
on the direction of application off the voltage 
controlled by said switch step. 

I. A coordinate detecting method according to claim 
6, further comprising: 
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